Protein design: mCSM-lig Can Identify Mutations that Degrade or Improve Ligand
Recognition: FluA is an engineered protein selected through random mutagenesis of the bilinbinding protein for its ability to bind to fluorescein (4) . Subsequent efforts have focused on trying to improve the affinity of FluA for fluorescein (Ligand ID: FLU). Predicting advantageous mutations is a major challenge due to the higher proportion of reported deleterious mutations.
Most methods in the literature are biased, to differing extents, towards classes of mutations interfering with fluorescein and anticalins, but neither was included in Platinum or the data used to train mCSM-Lig, and were therefore used to evaluate the ability of mCSM-Lig to predict mutations improving ligand binding affinity and its usefulness in protein engineering approaches.
Vopel and colleagues designed and tested 11 mutants in the ligand binding pocket of FluA for their ability to bind to fluorescein(5) ( Figure S2I ). Exploiting knowledge of the X-ray crystal structure of FluA in complex with fluorescein (PDB ID 1N0S), we used mCSM-Lig to predict the effects of these mutations. Comparing the experimentally measured changes in binding affinity to those predicted by mCSM-Lig yielded a correlation of 0.69, consistent with the overall performance of mCSM-Lig. Figure S1 . Distribution of experimental affinity changes (log) for outliers and the remaining mutations. Histogram of experimental affinities (log scale) for wild-type and mutant proteinligand complexes (A) and the affinity variation (B). Out of the 763 mutations in this dataset, 505 reduced protein-ligand affinity (C). .
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